A suggestion is made to improve an explanation in 'Jackson' by proving/using a feature of Legendre polynomials. The concern is the mathematical rigour in the treatment of a typical boundary problem. The suggestion should contribute to a deeper analysis of such problems in physical/technical courses based on the methods of mathematical physics. It is noted that the condition, derived in the work, is given in handbooks in very indirect forms.
Introduction
In J D Jackson's Classical Electrodynamics [1, section 4.4, p 150] a dielectric ball placed in a uniform electrical field is considered, and in order to find the resulting electrical field the boundary conditions for the electrical vectors E and D on the ball's surface are used: 
Here φ inside and φ outside are the electrical potentials inside and outside the ball, r is the dielectric constant of the ball, R and θ are the spherical coordinates (0 R < ∞, 0 θ < π), sufficient because of the symmetry of the problem, and a is the radius of the ball.
Seeking φ inside and φ outside in the forms
where P n (cos θ) are Legendre polynomials, and A n , D n , and K n are constants, substituting equations (3) and (4) into (1) and (2) and arranging terms with the same index, we obtain the equalities
Requiring all of the constants c n and d n to be zero, one finds the constants A n , D n and K n included in c n and d n , and so finds φ(R, θ) in the whole space.
It is written in [1] (in the first edition of the book this, or any alternative sentence does not appear): 'Since these must vanish for all θ , the coefficient of each Legendre polynomial must vanish separately', relating this to both (5) and (6).
That it follows from equation (5) that c n = 0, ∀n, is absolutely clear because of the well known orthogonality of Legendre polynomials. However, in order to be sure that d n = 0, we have to know that the derivatives dP n (cos θ)/dθ are also mutually orthogonal. 
Letters and Comments
In order to complete the treatment of [1] we have to prove the mutual orthogonality of the functions {dP n (cos θ)/dθ }. Paradoxically, this simple result, which should have very wide application in such kinds of problems, is not at all readily found, and one has to derive it from the not quite simple relations between dP n (cos θ)/dθ and P n (cos θ), P n−1 (cos θ), etc, found in the textbooks and handbooks. (In [2] one finds, for instance, (z 2 − 1)dP n (z)/dz = nzP n (z) − nP n−1 (z), but none of the commonly used books [2] [3] [4] [5] explicitly give the equality (10) which we derive below.)
Orthogonality of the derivatives
We give here a very simple proof, based on the most basic information about Legendre polynomials. This information can be found in an earlier part of [1] (section 3.2, pp 86-87). Jackson appears to miss an important equation for the following, being very close to this equation.
The defining equation for
Multiplying (7) by P m (x), integrating for −1 < x < 1, with the first term integrated by parts, yields
Jackson uses this equality for proving the orthogonality of P n (x) and P m (x) in the interval -1 < x < 1. For this he writes (8) with m and n interplaced, and subtracting the new equation from (8), obtains
or, returning to cos θ , 
For this we use (9) in (8), obtaining
Substituting here x = cos θ gives
which is the same as (10) because
Finally, the very intention to present this correction is caused by my general admiration of Jackson's textbook [1] and also the books [2] [3] [4] [5] .
I am grateful to Professors Avraham Beltzer, Arye Shenkman, and Yaacov Azoulay for asking me to teach, during the last semester, the course of electromagnetic fields, which was absolutely unexpected and led to this Comment.
